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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide a stripper composition having 
such strong 

stripping power as to strip tough resist residue at a low temperature 
in a 

short time, such strong stripping power as to strip tough resist 

residue at a , 

low temperature in a short time against various wiring materials, 
insulating 

films, etc., and an excellent property of preventing corrosion of 
various 

wiring materials, insulating films, etc. - 

SOLUTION: The resist residue stripper composition is characterized 
in that 

it contains (a) the salt of a metal-free base and hydrofluoric acid, 
(b) a 

water-soluble organic solvent, (c) sugar alcohol, (d) water and, 
optionally, 

(e) hydrofluoric acid and has a hydrogen ion concentration (pH) of 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (a) the salt of the base and hydrofluoric acid which do not contain a metal, (b) water solubility 
organic solvent, (c) sugar-alcohol, and (d) water — containing — and a hydrogen-ion density (pH) — 8 
super-****** — the remover constituent for resist residue characterized by things. 
[Claim 2] (a) the salt of the base and hydrofluoric acid which do not contain a metal, (b) water solubility 
organic solvent, (c) sugar-alcohol, and (d) water — further - the (e) hydrofluoric acid — containing — 
and a hydrogen-ion density (pH) — 8 super-****** - the remover constituent for resist residue 
characterized by things. 

[Claim 3] (a) The remover constituent for resist residue according to claim 1 with which a component is 
characterized by 50 % of the weight - 98 % of the weight and the (c) component being [ 0.01 % of the 
weight - 10 % of the weight and the remainder ] the (d) components for the (b) component 0.001 % of 
the weight to 1% of the weight. 

[Claim 4] (a) The remover constituent for resist residue according to claim 2 with which a component is 
characterized by 0.01 % of the weight - 10 % of the weight and the (e) component being [ the (b) 
component / 0.001 - 1 % of the weight and the remainder ] the (d) components for 50 % of the weight - 
98 % of the weight and the (c) component 0.001 % of the weight to 1% of the weight. 
[Claim 5] (a) The remover constituent for resist residue according to claim 1 to 4 with which a 
component is characterized by being ammonium fluoride. 

[Claim 6] (c) The remover constituent for resist residue according to claim 1 to 5 with which a 
component is characterized by being xylitol. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About the remover constituent for resist residue, this invention is used it is still 
more detailed and suitable for the semiconductor device manufacture in semiconductor devices, such as 
IC and LSI, and a liquid crystal display, and resist residue can be exfoliated in low temperature and a 
short time, and it relates to the remover constituent for resist residue with easy handling with high 
safety. 
[0002] 

[Description of the Prior Art] Semiconductor devices, such as IC and LSI, and the semiconductor device 
in a liquid crystal display form the insulator layer of conductive metals, such as aluminum and an 
aluminium alloy, or Si02 grade on a silicon substrate or a glass substrate, after they apply a photoresist 
to homogeneity further, they form a resist pattern according to a HOTORISO process, after they carry 
out dry etching of an aforementioned conductive metal and an aforementioned insulator layer by using 
this pattern as a mask, remove an unnecessary resist and form a detailed circuit. 
[0003] After overly coming to require detailed-ization and performing advanced dry etching in 
connection with high integration of an integrated circuit, and densification in recent years, plasma ashing 
removes an unnecessary resist. Resist residue remains in the side-attachment-wall section of a pattern, a 
base part, etc. by processing of such dry etching and ashing. If this resist residue does not exfoliate and 
is not removed completely, problems, such as causing a yield fall, will be generated. 
[0004] As a conventional technique for exfoliating and removing the above-mentioned resist residue, the 
remover (JP,7-201794,A, JP,8-202052,A, JP,11-271985,A) which used the fluorine system compound 
as the base, a hydroxylamine content amine system remover (U.S. Pat. No. 5334332 number), the 
remover (JP,7-247498,A) which uses the 4th class ammonium compound as the base are mentioned. 
However, in these removers, various faults, like there is corrosive to various kinds of wiring materials 
and an insulator layer low [ the exfoliation force of resist residue ] are accepted. 
[0005] 

[Problem(s) to be Solved by the Invention] On the other hand, the remover constituent which contains 
the salt of a hydrofluoric acid and the base which does not contain a metal, a water-soluble organic 
solvent, water, and at least one sort of anticorrosives chosen as a list from an aromatic series hydroxy 
compound, acetylene alcohol, a carboxyl group content organic compound and its anhydride, a triazole 
compound, and a saccharide, and has pH in the range of 5-8 is indicated by JP,9-197681,A as a remover 
for resist residue which has the corrosion prevention effectiveness, such as a metal thin film on a 
substrate, and a peripheral device. However, although the corrosion prevention effectiveness was 
accepted to some extent, the exfoliation force of resist residue was very low, and the remover constituent 
concerned had the problem inadequate according to the remover constituent concerned, that it cannot be 
used for an overly detailed pattern, as a remover constituent for resist residue which exists in addition 
and has the corrosion prevention effectiveness. 

[0006] For this reason, it can overly respond to detailed-ization, i.e., the exfoliation force of resist 
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residue is high and the highly efficient remover which does not corrode various wiring materials, an 
insulator layer, etc. is called for. 

[0007] This invention is made in view of the above-mentioned situation, and it overly aims at offering 
the remover constituent which has the powerful exfoliation force in which firm resist residue like a resist 
deterioration layer can be exfoliated in low temperature and a short time, and the anti-corrosiveness 
which was excellent to various wiring materials, an insulator layer, etc. to the substrate which performed 
dry etching of a severe condition, and ashing more in a detailed patternizing process. 
[0008] 

[Means for Solving the Problem] The result of having repeated examination wholeheartedly in order that 
this invention person etc. might solve the problem which the corrosion of a wiring material, an insulator 
layer, etc. generates, if it was going to exfoliate resist residue firm in the conventional remover, 
especially the remover containing a hydrofluoric acid, The remover constituent which has the salt of the 
base and hydrofluoric acid which do not contain a metal, a water-soluble organic solvent, and water, Or 
by making the salt of the base and hydrofluoric acid which do not contain a metal, a water-soluble 
organic solvent, and the remover constituent that has a hydrofluoric acid in a water pan contain sugar- 
alcohol as corrosion prevention material, and 8 super-**(ing) pH of a remover constituent It came to 
complete header this invention for solving the above-mentioned technical problem. 
[0009] namely, the salt of the base and hydrofluoric acid which do not contain the (a) metal in the 1st 
mode of this invention, (b) water solubility organic solvent, (c) sugar-alcohol, and (d) water - 
containing » and a hydrogen-ion density (pH) - 8 super-****** - the exfoliation constituent for resist 
residue characterized by things is offered. 

[0010] This invention sets like the 1st voice and it is desirable that 50 % of the weight - 98 % of the 
weight and the (c) component are [ the (a) component / 0.01 % of the weight - 10 % of the weight and 
the remainder ] the (d) components for 0.001 % of the weight - 1 % of the weight and the (b) 
component. 

[001 1] moreover, the salt of the base and hydrofluoric acid which do not contain the (a) metal in the 2nd 
mode of this invention, (b) water solubility organic solvent, (c) sugar-alcohol, and (d) water - further - 
the (e) hydrofluoric acid - containing — and a hydrogen-ion density (pH) - 8 super-****** ~ the 
remover constituent for resist residue characterized by things is offered. 

[0012] This invention sets like the 2nd voice and it is desirable that 0.01 % of the weight - 10 % of the 
weight and the (e) component are [ the (a) component / 0.001 % of the weight - 1 % of the weight and 
the (b) component / 0.001 % of the weight - 1 % of the weight and the remainder ] the (d) components 
for 50 % of the weight - 98 % of the weight and the (c) component. 

[0013] Moreover, it sets like the 2nd voice and it is desirable the 1st mode of this invention and that the 
(a) component is ammonium fluoride. Moreover, it sets like the 2nd voice and it is desirable the 1st 
mode of this invention and that the (c) component is xylitol. 

[0014] [Embodiment of the Invention] Hereafter, this invention is explained in full detail. 
[0015] The (a) component used for the 1st mode of this invention and the remover constituent for resist 
residue which takes like the 2nd voice is the salt of a hydrofluoric acid and the base which does not 
contain a metal. As a base which does not contain the 1st mode of this invention, and the metal which 
sets like the 2nd voice and is used as a (a) component, organic amines, such as fatty amine of the 1st 
class, the 2nd class, or the 3rd class, an alicyclic amine, and heterocyclic amine, ammonia, a low-grade 
alkyl quarternary-ammonium-salt radical, etc. are used preferably. 

[0016] As the 1st class fatty amine, monomethylamine, ethylamine, propylamine, a butylamine, 
monoethanolamine, monoisopropanolamine, 2-(2-aminoethyl amino) ethanol, etc. are mentioned. As the 
2nd class fatty amine, dimethylamine, diethylamine, a dipropyl amine, dibutyl amine, diethariolamine, 
N-methylethanol amine, N-ethyl ethanolamine, etc. are mentioned. As the 3rd class fatty amine, a 
trimethylamine, triethylamine, tripropylamine, tributylamine, triethanolamine, N,N- 
dimethylethanolamine, N,N-diethylethanolamine, N-methyldiethanolamine, N-ethyl diethanolamine, 
etc. are mentioned. 

[0017] As an alicyclic amine, a KISHIRU amine etc. is mentioned to cyclohexylamine and 
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JISHIKURO. 

[0018] As heterocyclic amine, a pyrrole, a pyrrolidine, a pyridine, a morpholine, pyrazine, a piperidine, 
oxazole, a thiazole, etc. are mentioned. 

[0019] As a low-grade alkyl quarternary-ammonium-salt radical, tetramethylammonium hydroxide, 
trimethylammonium (2-hydroxyethyl) hydroxide, etc. are mentioned. 

[0020] In the 1st mode of this invention, and the (a) component of a remover constituent which takes 
like the 2nd voice, as a base which does not contain a metal, it is desirable to use ammonia, 
monoethanolamine, tetramethylammonium hydroxide, etc. from the reasons of versatility, simple nature, 
etc., and it is still more desirable to use ammonia. 

[0021] As a salt of the 1st mode of this invention, and the base and hydrofluoric acid which set like the 
2nd voice and do not contain an above-mentioned metal, the water solution containing commercial 
ammonium fluoride or ammonium fluoride can use it preferably especially. 

[0022] It sets like the 2nd voice, and it is desirable the 1st mode of this invention and that it is 0.001 % 
of the weight - 1 % of the weight, and, as for the content of the above-mentioned (a) component, it is 
still more desirable that it is 0.005 % of the weight - 0.5 % of the weight, (a) When the exfoliation force 
of the resist residue of a remover constituent has the weak content of a component at less than 0.001 % 
of the weight and it exceeds 1 % of the weight, there is an inclination for corrosive to become strong to a 
wiring material or an insulator layer. 

[0023] The remover constituent for resists which takes like the 2nd voice as for this invention contains a 
hydrofluoric acid as a (e) component. This invention sets like the 2nd voice, it is desirable that it is 
0.001 % of the weight - 1 % of the weight, and, as for the content of the hydrofluoric acid which is the 
(e) component, it is still more desirable that it is 0.005 % of the weight - 0.5 % of the weight, (e) When 
the exfoliation force of the resist residue of a remover constituent has the weak content of a component 
at less than 0.001 % of the weight and it exceeds 1 % of the weight, there is an inclination for corrosive 
to become strong to a wiring material. 

[0024] Moreover, in the remover constituent for resist residue which takes like the 2nd voice as for this 
invention, the acid ammonium fluoride which is the mixture of the ammonium fluoride in the (above- 
mentioned a) component and the hydrofluoric acid which is the (e) component is used especially 
preferably. 

[0025] As the 1st mode of this invention, and a (b) component of the water-soluble organic solvent 
which sets like and is used the 2nd voice For example, N.N-dimethylformamide, N,N- 
dimethylacetamide, N and N-diethyl formamide, N, and N-diethyl acetamide, N-methyl formamide, 
Amides, such as N-methyl acetamide, a N-methyl-2-pyrrolidone, Pyrrolidones, such as an N-ethyl-2- 
pyrrolidone and an N-hydroxyethyl-2-pyrrolidone Imidazolidinone, such as l,3-dimethyl-2- 
imidazolidinone, 1, and 3-diethyl-imidazolidinone Alkylurea, such as tetramethylurea and a tetraethyl 
urea, ethylene glycol, Ethylene glycol monomethyl ether, ethylene glycol monoethyl ether, Ethylene 
glycol monobutyl ether, ethylene glycol monomethyl ether acetate, Ethylene glycol monoethyl ether 
acetate, ethylene-glycol-monobutyl-ether acetate, A diethylene glycol, the diethylene-glycol 
monomethyl ether, Diethylene glycol monoethyl ether, the diethylene-glycol monopropyl ether, The 
diethylene-glycol monobutyl ether, the Methylene glycol monomethyl ether, Propylene glycol, 
propylene glycol monomethyl ether, The propylene glycol monoethyl ether, the propylene glycol 
monobutyl ether, Dipropylene glycol monomethyl ether, the dipropylene glycol monoethyl ether, The 
dipropylene glycol monopropyl ether, the diethylene-glycol monobutyl ether, Diethylene-glycol wood 
ether, diethylene-glycol diethylether, The diethylene-glycol dipropyl ether, diethylene-glycol dibutyl 
ether, Polyhydric alcohol and its derivatives, such as triethylene glycol wood ether, Sulfoxides, such as 
dimethyl sulfoxide and diethyl sulfoxide Lactone, such as gamma-butyrolactone and sigma- 
valerolactone, methyl lactate, Water-soluble organic solvents, such as OKIZAZORIJINON, such as 
hydroxy acid derivatives, such as ethyl lactate, lactic-acid propyl, and butyl lactate, 3-methyl-2- 
OKIZAZORIJINON, and 3-ethyl-2-OKIZAZORIJINON, are mentioned. Even when the water-soluble 
above-mentioned organic solvent is independent, it is desirable to be able to use it, even if it combines 
two or more kinds, and to use two or more kinds of water-soluble organic solvents for improvement in 
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detachability of resist residue. 

[0026] It sets like the 2nd voice, as for the content of the above-mentioned (b) component, it is desirable 
the 1st mode of this invention and that it is 50 % of the weight - 98 % of the weight, and it is still more 
desirable that it is 60 % of the weight - 95 % of the weight. The detachability which was superior to that 
of resist residue in above-mentioned it being within the limits can be acquired. 

[0027] In the 1st mode of this invention, and the remover constituent for resist residue which takes like 
the 2nd voice, sugar-alcohol is used as a (c) component. The sugar-alcohol used for this invention can 
obtain the outstanding anti-corrosiveness, without reducing the detachability of resist residue. As such 
sugar-alcohol, a threitol, an erythritol, ribitol, xylitol, Tari Thor, iditol, and dulcitol are mentioned, for 
example. Since it excels in anti-corrosiveness as a (c) component in this invention, it is still more 
desirable to use xylitol. 

[0028] It sets like the 2nd voice, and it is desirable the 1st mode of this invention and that it is 0.01 % of 
the weight - 10 % of the weight, and, as for the content of the above-mentioned (c) component, it is still 
more desirable that it is 0.05 % of the weight - 5 % of the weight. If [ above-mentioned ] it is within the 
limits, the more excellent anti-corrosiveness can be obtained without reducing the detachability of resist 
residue. 

[0029] the 1st mode of this invention — and it sets like the 2nd voice and water is included as a (d) 
component. This invention sets like the 1st voice and it is desirable that the remainders other than the (a) 
component, the (b) component, and the (c) component are water. Moreover, this invention sets like the 
2nd voice and it is desirable that the remainders other than the (a) component, the (b) component (c) 
component, and the (e) component are water. 

[0030] the 1st mode of this invention, and the hydrogen ion concentration (pH) of the remover 
constituent for resist residue which takes like the 2nd voice — those with 8 super-** — it is 8.5-10 
preferably. If pH becomes eight or less, since the detachability of resist residue falls, it is not desirable. 
[0031] In addition, adjustment of pH is adjusted by pH regulators, such as organic acids, such as 
inorganic acids, such as a sulfuric acid, a nitric acid, a hydrochloric acid, and a phosphoric acid, an 
acetic acid, a propionic acid, oxalic acid, and a citric acid, ammonia, an organic amine, and a low-grade 
alkyl-ammonium-salt radical, and the addition is suitably determined by the presentation of a remover 
constituent. 

[0032] Moreover, in the remover constituent for resist residue concerning this invention, in order to raise 
the wettability of a remover constituent etc. and to raise detachability further, even if it adds a surface 
active agent, it cannot interfere at all, and which surface active agent of a cation system, the Nonion 
system, an anion system, and a fluorine system can be used. 

[0033] There is no service temperature of the remover constituent for resist residue concerning this 
invention, for example, especially a limit can be used for it in ordinary temperature. Moreover, 
exfoliation time amount and exfoliation temperature take into consideration the condition of resist 
residue, the ingredient used, and are determined suitably. 

[0034] As ingredients, such as wiring on the substrate ingredient with which the remover constituent for 
resist residue concerning this invention is used, and a substrate, and an insulator layer Silicon, polish 
recon, silicon oxide, a silicon nitride, aluminum, Aluminium alloys, such as aluminum/copper, and 
aluminum / silicon / copper, LCD ingredients, such as compound semiconductor ingredients, such as 
semiconductor materials, such as titanium alloys, such as titanium, titanium nitride, titanium / tungsten, 
a tungsten, a tantalum, and copper, a gallium/arsenic, a gallium/Lynn, and an indium/Lynn, and also a- 
silicon, and low-temperature polish recon, are mentioned. 

[0035] With the remover constituent for resist residue concerning this invention, after processing a 
substrate, rinse processing can be performed using the mixture of a water-soluble organic solvent or a 
water-soluble organic solvent, and ultrapure water, or rinse processing may be performed only with 
ultrapure water. 
[0036] 

[Example] Next, an example explains this invention concretely. However, this invention is not restricted 
by these examples. 
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[0037] The sample substrate which is aluminum alloy circuit element shown in production drawing 1 of 
a sample was produced. First, about 500nm silicon oxide 2 was formed by thermal oxidation to silicon 
substrate top 1. Then, about lOOnm titanium nitride 5 was formed by the magnetron sputtering method 
as a barrier metal as a barrier metal about 20nm titanium nitride (TiN) 3, about 500nm aluminum alloy 
(aluminum/Cu) wiring 4, and also on it. Then, the resist was applied by the spin coater, the resist pattern 
was formed by exposure and development, this resist pattern was used as the mask, and dry etching was 
performed on condition that the following, dry etching conditions — BC13/C12=100/150sccm, lPa, 
400mA of microwave, and RF1 10W — it carried out by over etching +40% just. Subsequently, oxygen 
plasma ashing was performed for a remained part of a resist pattern at 250 degrees C using the 
monotonous-in parallel mold RIE system. As shown in the substrate after ashing at drawing 1 , the resist 
residue 6 remained on the side attachment wall of a pattern, or the upper part TiN. 
[0038] According to the following table 1, examples 1-6 and the examples 1-5 of a comparison were 
adjusted as a remover constituent for resist residue, however, the inside of Table 1 and DGME — the 
diethylene-glycol monomethyl ether — DGBE — the diethylene-glycol monobutyl ether ~ DPGME ~ 
dipropylene glycol monomethyl ether — in DMAC, DMF shows dimethylformamide and NMP shows a 
N-methyl-2-pyrrolidone for dimethylacetamide. In addition, a unit is weight % among Table 1. In 
addition, 0.5 % of the weight of acidity ammonium fluorides in Table 1 contains 0.17 % of the weight of 
hydrofluoric acids for ammonium fluoride 0.33% of the weight. 
[0039] 

[Table 1 ] 
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[0040] After the sample substrate was immersed at 23 degrees C for 5 minutes or 10 minutes into the 
remover of the examples 1-6 adjusted as mentioned above and the examples 1-5 of a comparison, 
ultrapure water performed the rinse and it dried with nitrogen gas. In this way, it evaluated about the 
resist residue in the sample substrate after the obtained processing, and the corroded condition of 
aluminum alloy wiring front face. Evaluation performed the sample substrate front face after processing 
by observing a scanning electron microscope (SEM). A result is shown in Table 2. In addition, the 
following valuation bases estimated resist residue detachability and anti-corrosiveness. 
[0041] Resist residue desquamative state: O ... Resist residue has exfoliated completely. 
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** ... A part of resist residue remains. 

x ... The great portion of resist residue remained. 

The corrosion-prevention effectiveness of aluminum alloy: O ... Corrosion was not accepted at all. 
** ... A part and corrosion were accepted, 
x ... Intense corrosion was accepted. 
0042] 
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[0043] Moreover, from Table 2, although the remover constituent concerning the examples 1-5 of a 
comparison is excellent in the corrosion prevention effectiveness or resist residue detachability, it fully 
has neither of the effectiveness. On the other hand, it turns out that the remover constituent concerning 
examples 1-6 has the outstanding corrosion prevention effectiveness, and resist residue detachability is 
also maintained very good. 
[0044] 

[Effect of the Invention] According to the remover constituent for resist residue of this invention, resist 
residue can be exfoliated good, preventing the corrosion of wiring. 



[Translation done.] 
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*«o . oi i oa*%, saw ( d ) mx-b 
wmism. 

[H**4] (a)Jft##0. oois*%~is:» 

%. (b) Bit^s o aa%~ 9 8**%. (c)j«» 

#0 . 0 1 1 0fi*%. ( e ) fflflfO . 0 0 

i - 1 mm%. wwf < d ) fcftx'hhz t zwmtt 
&mw 2 timeout* h mmmmmmm. 
imxm 5 3(a) mfttf. y Wkry^-^-r&i. 

[fiM6 ](c) i/'J h-;K**>2.i k£ 

mt tmxm i ~ 5 \,z%m<nwx vmmm\ 
mm. 

[000 1] 

imnmt&timmi ^mii^xmmmm 
tmrnizRi, mzmi<ii i c^>l s i 
m*. m&m&m^tmftmTMMizimtzmm 

^m^mm^^x tnmmmmmmitzm 

[0002] 

im^cotm] i c^l s i &n%m#m-. mikm; 

awf Lfc«* h y viet J: o wx bw-y&mm 

xwmmmfcth. 
i o o o 3 ] a*. msHK^ms^. 

v «HUMbPK$3*t6 J: o fc«r 0 , *«& H 5 -f x 
ynz^wkfh. ztit><r)V74*-yj-y7. r-y 
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[ooo4] mwvx bm&mm.. wm-hi&> 

MM («M 3 P7-20 1 7 94#. #§3 J P8-2020 
5 2-f . ftlPtf 2 1 1 - 2 7 1 9 8 5#) . t Kn*^ 
75 y**75 (tffflftft 5 3 3 4 3 3 2 

(#SB¥7-24 74 98#) mifmft>tlh. LfrL 
10 C^^Wi^TliW^hBi^MJIKjjWS 

&m<m*<ox&iffflbt>ti& . 

[0005] 

commit IX. ft®¥9- 19 7 6 81 *&*fcli. 
<tfcl«^)l»«W**lrU S.opH#5~8<Z>«H 

%mmm®fmiz£tii£. mmmmbiwm 
*>e>n&ifi. isisxbm&mmjnfmxi&<. m 
Mfflmmiffimi&w-yizteifflx-zz^b^ 
offlMtfz&ttti. Kmmmbiisisxbim 
mmmmb Lxm^ft^nx-b^K. 
[0006] zcotitf), mwmitizttmm*. t%b 

30 %m&i%^»mmmmitfmt>tix^z. 
[0007] *miii±Mimmzm*zztitii>e>x'h 

JSftSrSft-tSikSaWt-t*. 
[0008] 

=jx vrntmrnL ± ottzt mmm^tmmo 
®M { %£t&ffimztimtzt:Mzmfommhtz 

izmmt ixmrtua-frittzit. &l mmi 
mL®<7)pH$:8mt?&zbiz£ix. iMsmim 

50 [0009] «It>> **^)» 1 JBKTtt. ( a ) 
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£**fcnaasfc 7 wt*£gi:<oJg. ( b ) mm 

mmm. (c)S!7rto-;k &tf(d)*££*U 
0»O*JM ( P H ) #8#C* IZb ZffiSLb 

[0010] *£HBa« 1 .Haifcfc V>T , ( a ) 

0. 0 0 (b)fi£##5 0M% 

~98Mft%. (c)jfcfrtfO. 0 1fift%~10Sft 

%, $asa< ( d ) mx'hhztmt lw 

[ 0 0 1 1 ] 4fc» *IMBO»28SaTtt. ( a ) &B 
££4&V>Jg«fc7Wk*»B^<0£. (b)*i§tt* 10 
fiSiSii. ( c ) mnvo-iv; d ) 3 6fc 

( e ) 7 L . **?**>f tfyjgg ( p 

h> tfsmvbhzbtw&b+twjxvwitmfm 
mmtimkztit. 

[ooi2] *mmam2vmzts\ivz . ( a > 

0. 0 0 1fi*%~lfi*%. (b)j&fr#50M% 
~98fii%. (c)SMO. 0 1fi4%~10fi* 

%. ( e ) o.ooi i nm.%. mm 

(d) fcjflffiU*. 

[ 0 0 l 3 ] 4fc, l HK&t^lt2]WKici) 20 

. ( a ) JjJc#fr\ 7 vfc7y*-*A-C*4£fcji(i 
#4U\ 4fc. *f«B<0»lJBaa^»2JH«fc:fev^ 

t. (c) mtf^isy b-frx-bzatmiLw 

[00 14] 

[0015] *»#^>SI 1 IHK&tW 2 JBflt£*>4>& U 

HJJ*>SS 1 SMHW^Sf 2J»«K:tJV^T , ( a ) Jfcfrfc LT 
fflV^fiS, &R**4^tt0li:L-Ctt, » 30 

2fR. Xtt£3»*>lli«i8i7$y, JiH^TSy, 
m£T$ymnn®7$>m. ry^-r. warn* 

[oo 1 6] mim^mnytix^ **jut$. 

y s x?-;l/75y, 7nt;i/7$y, 7?-/l/7*$y, * 

- (2-rsyx^rsy > xsy-MNfiwrbti 

x^7-;l/T$y, N-^f^x^/-^7$y. N- 40 

xf^x*y-*7$>**WMi*. mmmmm 

7$ytLXlih , JX1-H'T$y. HUX^/PTSy. 

hurnf;i/rsy. m>t>;p75>\ h'jx?y- 
/P7$y, n, N-^y-f/px^y-^rsy, n, n 
-^xf-^x^y-;UTSy, N-y-?-/i/^x^y-;i/ 
75 y, N-xf-^'x? ywP7SyWW4.il 
5. 

[0 0 1 7] mm^T^ytLXlt. is?n^.*i/)V7 

sy y^^j/^s^iWiiiii. 

[00 1 8] Wm&T^yh.LXte. tn-;K fn 50 
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•jyy. fiii^'y, vwjy. voty. 
y. **-*y-/k +T*/-A#wwft>tLt. 

[0019] m.7>U*)]s&4&7y*=.T7J»m.mt t 
TJi, rh^yf-^Ty^x^AhKDdr^K, (2- 
th'Q*yxf-;U) h^f^7yt^AbHDJfy 

[0020] #?|HJi<7)!jS 1 JHK2lt^K2ffiaiiC^«ig 
«MlJKft«> ( a ) jfcatijvvc. &«££4*v>£2S 
tLXli. tflffltfL fSHgtt^<9S*a»^ 7^-7. 
t/x^/-^75y, fh^^f^yt-^AhK 
o*yF3£0^£.Ii:#*?4b<, 7y*x7£ffl^ 
Sik*TO»4L^. 

[002 1 ] *%H«>g 1 JB«atf*2inWfc:i3Vvc, 
(4. TfJiR^y •yftry^ x->^^(47 yftry^x^ 
[0022] *mi<7>mi mm.vm2imizts^x . 

xIE ( a ) *#*>#*JBi, 0. 0 0 1 S4%~ 1 ttl 
%?&SC:fc##4L<. 0. 0 0 5Si%~0. 5fi 

i t tmzm lw ( a ) 

0. 001 mM%mx'm\m\mmji^ : Jx vnm 

[0023] *«^*2»«fca>*»* l^X FffliflSt 

«w, ( e ) mt ix 7 vitommtt? 

1 . 2 JDWfcfe WC , ( e ) j£#T'*> S7-y 
fl»k*i&*>*3r*tt, 0. 0 0 1J»%~1M%-C$> 
ZZttfmK. 0. 0 0 5«ft%~0. 5MM%X' 
b&Zt 3Wgt#4 1 V \ ( e ) /fiiJ^W*^ o . 0 

o in&%mxummmmi}(?)Ui;xhm&<7)MM 
i)im< % i mm%z mi h t wmmz» UT«wttt 

* < 3S<=5rl»«|6]*<J>l». 

[ 0 0 2 4 ] 4 ?t , *JS W)» 2 ]MK(C^ hVi/XY 

mmmtmmj&mz&^x. ±ie < a > 07 >/ 

^Tytx^t ( e ) jfc»?**7Wfcic*»i:tf>S 
^*"C*4i»tt7 y-ftry^x^A^t^ 4 L<«ffl 

[0025] *^BJcr>^ l.«^2«iJUtffl 

»tix&#ms&mmj&) ( b ) Lxu. mi 

(f. N, N - i^y +)V-fc)\/A. 7* S H , N, N-^yf-;P 
7-fe.hTSK, N. N-y'Xf/WJl,7SK, N, N 
-^'x^T-fehTS N-yf-;P*;^TS h\ N 

tnUHy, N-xf-;l/-2-tn'J h'y, N-th'o 
=¥>xf-/p-2-eni; h'y^oto'j Hyi®, l, 3 
s^yuv'yy. 1, 3-vxf-^ 
— f s u y^^f 5 *y u y^. r h 5y 
f-/P««, rh7X^;i/^^7;^;PS^S, x^- 
uy^Drj-;P s x^-ixy^';3-;^yyf-;Px-x 
xf-uy^yn-yuqEyx^x-x^. xf-uy 
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yyf-yUx-rA-T-fcT-K x-T-i^^ya-n^y 
xf-/Ux~f rt'T-fer- K xf-uy^yn-A^y:/ 
f-Ax-f^T-feT-K s^xf-H/^ya-zk xx 

TQtr/px-TVk ^xf-i/y^Un-yp^/T'f-^x 

^x-r/k Totl/y/'J 10 
/k roeu:/^yn-/l/*y:/?-/l/x-T/k x7*o 
f^y^'j3-;^yy^x-r;k ^'roei^y^ 
y 3-y^;ifyH-f/K •/'TDtl/y/iJ 
tyro tf/ix-r/k x'xf i/y^ja -)U=t J 7+ 
/Wx~f;k yxf i/y/'J 3-;l^y> f yl^x-f ^. 
•;xfi/y/ij3 -/k^x-^x-r/l' , : Jx+ u 
U a-A-i/'roe^x-fiK ^'xf-W-y/y 
^f-zkc-r/k hVxi-is>7ijn-)Uis*j-)Ux- 

**isY. i/X+t\,AiVfc*i,YS&r}XlVft*isY&* 20 
r-/fD7;hy, o-A'i/n77byf^7?hy 
SL ?LKy?-/k IlKx^k Sirrattk fL»7f- 
;WW)**^*/l'4f>'j»BB»*. 3-y^-2-;** 
■ffV'J >\ 3 -xf-/l»- 2 -ttT/ 'J S"*y 
df -f y y */y yS^^ttWlS^^f bilk . 

*&bMX l>mx-% . 1^ 5*x hSSo|(JiSlttf6]±tc(± 
2«S£lb3^tt^$&£fcffltft £ t #S4 L 

[0026] *amm 1 2 jsaucft , 30 

±E ( b ) *#<0#r»i5 0M4%~9 8ll%t|i 
ftdfc*W4L<. 6 0M*%~9 5fi:l%T'$>ft.rfc 

J: DflHifc«Ktt£»ft £ t ft . 
[0027] 1 flMRfttm 2 Jfflft(Cft>ft>ft U 

^ h»afflsutienej£4irett. ( c > t-cur 

/i-n-^ffl^ft. *f6^Btffl^6*ifttir/P3-/Wi 
1^'* hSS^IIttfcffiTS-lirftc: . WifcK 
&tt£f#ft Z t ft . £ <rM%mT}V3-A,± IX 
(i. 0UtfM"f h-;k xy h'J h-/k TKx| — 40 
/k ^'Jh-yk ?Uh-/k JiSV—tVMfXlVi' 
Y-tMfiWfbtlh. J&mztiWC ( c ) J&ftfc LT 
(i. RfcfettWtii-t^ft.ria 1 ^ *S/y 

[0028] i g$ 2 flfflHcg V . 

±ta ( c ) jMtotfHii. o.oi fts%- i o m 

%T*ft£4:*«»4L<. 0.0 51S4%~5 Jtft%T' 
*ft£fcjWEfc:#4U\ ±IE&ffll*)T'&itti\ l^'* 
h^<oi^^fiTS-lJ:ftC:i:JS< J: OflHifcBftfttt 

50 
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[0029] *^(7)^ i JB«at^2IOWfc:*N VC, 
( d ) J&ftfc LT*££tf. *J8^»lB*fc:*JV^ 
tt. (a)jfcJh (b) mm (c) j£#i#M*>SS5 
fl**r*ft£i:jMlf4U\ 4fc. *IMH<0»2!B«(C 
fcWCfct (a)jfth ( b ) ( c ) &»JtV 
( e ) jS#J3W*>BS#*-e*ft Z t U\ 
[0030] *»Pfc>SS 1 Jffl»tfSS2!BaMcj&»A»6 

s*x YwmmmmLW>im4*vm < p h > a 

8»C*0. #4L<ti8. 5-10Tfeft. pH#8 
lilTK&ftfc. W^XhaHE^WfeWKTt-ftfcAff 

[ 0 0 3 1 ] &i>. p HDHSM:, SSKs ffll. ttH 
y mm. /o^yi, 5/*«>K. ? 

5££ftft. 

[ 0 0 3 2 ] 4^c. *JKBfc*»3&»ft WJX YmmMM. 

$&fc«iitt£isi±s-£ftfc*>(c. ffisatt»i*as 
[00333 i&mzirtr>hwjx YwmmmmsSL 

#ft. 4^. fM^tliiJlSfflgti^^hSa^^ 
tffiffl^^ftTO^^ffl^LTaS^^ixft. 

[0034] *mtz»tpiuiSA Ym&mmmwm^ 

x'Jnyim T^Sx»7A, r;l^5XT7A/ 
i/'ja l c D*f iift . 

[0035] *5ftffl{c*»*»4i^v?^ hSSfflliJffllfJfflE 

xJOaSrff ait^T'^, 4fctiSM*^T'y yx® 
[0036] 

ft. &V*ffl»tZixb<n9mmiiz&VWmZtill><r> 
X°li%\,\ 

[0037] Vy7)l>CDfm 

It:. 4-f, >"j3y«Ri:i(c H $5 00nmtf>S/y 
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flit lX#}2 0nm<7)mit1-?y (T i N) 3, #5 
0 0 n m<DA l^i(Al/Cu) EH4 . Xfc**>J: 
(CA'J 7* ^L-fc LT#;l 0 0 nm<7)S^^y5 5:V 
b o y* n y D Lfc . ttv vc b ^ h 

LTE^fettfcT K 7 4 x y -J-y^Srff o . H 5 4 x 
•yfy^liBC ls/C 12 = 1 00/1 50s cc 
m. 1 Pa, 7ODi400raA, RF 1 1 0W. i? 
\XY + 4 0%:*-X— X-yf-y^Ttrofc. ft^TU 

Wt2 5 0tttS/7X777yy/l:ff-7t. 7>y 
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* [0038] TKO* 1 lZftr>X. WJA yw&sxkl 

ILfc. flU itl*, DGMEJixxf-i^y^'Ja- 
;L^y>f;H-f^S:. DGBEfivX^y^yri 
-^ty^f-yux-ryPS-. DPGMEii^rotr^y 
? y n -a- * y * f-;ux~f . d m a c (i^'y. ^ 

MP(iN-yf-;u-2-fny Fy£^-t„ Hi 

[00393 
[ail 





$ Sfc 01 


it « « 


* 






1 


2 


3 


4 


6 


6 


1 


2 


3 


4 


5 




0.15 


0.05 


0.3 


0.8 


0.1 




0.15 


0.15 


0.16 


0.15 
















0.5 










0.5 


DGME 


32.0 












32.0 




32.0 


32.0 


32.0 


DGBE 




51.0 


51.0 




32.0 


49.0 




87.5 








DPGME 








51.0 
















DMAC 


55.0 


40.0 






65.0 


38.0 


55.0 




65.0 


66.0 


66.0 


DMF 
























NMP 


























0.5 


0.5 


1.0 


1.0 


0.3 


0.8 












D-VAstf] A- 


















0.5 






mm 




















0.5 




* 


wm 








vm 


nn 




&® 






m& 


PH 


9. 0 


9. 0 


8. 6 


8. 7 


8. 4 


8. 8 


8. 9 


7. 8 


7. 4 


7. 1 


8. 6 



[0040] ±ie<y)J: ^ CHS LfcSSSSW 1-6, itWt 

mi-^s^mmmz, 2 3^cirt5#x(ii o#. 

#x-e«*u:. z $ ix n L>titiwmkwy7)u& 
w&nwjx vmmxfA 1 ^wmmmmmz 
^xmmttz. mm* mm^yr/uiammt: 
fasmrfwmm (sem> tcjoffo 
fc. 2 est. us^hg&MSitt&tf 

[004 1] h«ilEMfi«n : X 



A • • ■ U VA h «aE*tHB»ff LT V *S . 

x • • • uitAhnmnx&ftimfrLx^K. 
a i 

x • • ■»Ui*lbWW>Mufc. 
[0042] 
[*2] 
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% & & 


tt « 




i 


2 


3 


4 


5 


6 


1 


2 


3 


4 


5 




5 


6 


1 0 


5 


5 


5 


5 


5 


5 


5 


5 




O 


O 


O 


o 


O 


O 


O 


A 


X 


X 


O 


a i » * & m 


O 


O 


O 


o 


o 


O 


A 


O 


O 


0 


X 



[004 3] 4fc. fl2j&»4>, tfcttWl~5lca»0»4M 

h. 

[00443 



[01 ] mmz'&mtiXLWjx vw&tm&Lx 

1 x»j3y»K± 

2 wa>mm 

3 Bftf-^y(TiN) 

4 Al/CuiE& 

5 Iftf^y(TiN) 

6 u^hataE 



[01] 




(72)^BJ# ¥S , F 2H096 AA25 LA03 

#»MJWI| *ffi(f«2H^ 3TI 2# 1 -f 5F046 MA02 

R&Db'x^XA--^h';l/Dtt3l® >f 
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